Empirical research has provided evidence attesting to the potency of two major theoretical frameworks in teaching and learning, namely, achievement goals and effort. The testing of achievement goals and effort in various cross-sectional studies (Dupeyrat & Mariné, 2005; Elliot, McGregor, & Gable, 1999; Fenollar, Román, & Cuestas, 2007) has yielded findings that indicate their positive effects on academic achievement, directly and indirectly via means of other internal cognitive processes. We used latent growth modeling (LGM) procedures to identify and trace the initial states and change in mastery and performance-approach goals, and how they influence academic achievement in mathematics over time. Furthermore, aligning closely to social cognitive theory (Bandura, 1986 (Bandura, , 1997 , we explore the effects of prior academic achievement and effort on achievement goals and mathematic achievement. This examination involved 234 university students (97 females, 137 males) across six time points: prior academic achievement at Time 1, effort at Time 2, mastery and performance-approach goals at Time 3 to Time 5, and mathematic achievement at Time 6. Existing Likert-scale inventories were used to measure effort, mastery and performance-approach goals. Our LGM analyses indicated a decline in mastery goals and an increase in performance-approach goals over time. Both effort and prior academic achievement influenced the initial states of mastery and performance-approach goals, respectively. Likewise, prior academic achievement and effort contributed to the prediction of mathematic achievement at Time 6.
Introduction
Research in cognition and motivation has recently involved the study of the rate of change of both cognitive (e.g., achievement goal orientation) and non-cognitive (e.g., self-efficacy) processes. Researchers have, for example, used growth curve modeling procedures (Bollen & Curran, 2006; Duncan, Duncan, Strycker, Li, & Alpert, 1999; Hancock & Lawrence, 2006; McArdle & Nesselroade, 2003) to trace differing developmental trajectories of individuals' self-efficacy beliefs in educational (Caprara et al., 2008; Phan, 2011 Phan, , 2012 and non-educational settings (Kim & Cicchetti, 2006; Odgers et al., 2009) . In essence, differing from other cross-sectional and longitudinal procedures (e.g., cross-lagged panel), this methodological approach is advantageous as it enables longitudinal examination of developmental changes of theoretical constructs and achievement outcomes. From this impetus, we incorporate LGM procedures in our research investigation to explore the developmental course of university students' mastery and performance-approach goal orientations over a two-year period. Furthermore, we regressed prior academic achievement and effort, as possible antecedents, onto academic achievement in mathematics and the initial states and change in mastery and performance-approach goals.
Empirical research studies have also reported findings that indicate close associations between performance-approach goals and adapting learning behaviors, such as higher aspiration, absorption during task engagement and performance attainment (Elliot et al., 1999) , and the adoption of surface cognitive strategies (Dupeyrat & Mariné, 2005; Fenollar et al., 2007; Phan, 2010b; Simons, Dewitte, & Lens, 2004) . Similarly, there is evidence to show that performance-avoidance goals are related negatively with intrinsic motivation (Elliot & Harackiewicz, 1996) , self-efficacy beliefs (Fenollar et al., 2007; Liem et al., 2008) , and peer relationship (Liem et al., 2008) , and positively with learned hopelessness (Phan, 2010b) , task engagement (Liem et al., 2008) , and effort expenditure (Fenollar et al., 2007) . Furthermore, individuals adopting performance-avoidance goals are more disorganized in their study habits (Elliot et al., 1999; Senko & Miles, 2008) , and demonstrate more preference for the adoption of surface cognitive strategies (Liem et al., 2008; Phan, 2009c; Simons et al., 2004) .
Research underpinning the trichotomous model of achievement goals has also reported evidence that accentuates the relations between mastery, performance-approach, and performance-avoidance goals and academic performance. Correlational analyses within the framework of structural equation modeling (SEM) have yielded findings showing the positive effect of mastery goals on academic performance (Tanaka & Yamauchi, 2001; Vansteenkiste, Simons, Lens, Soenens, & Matos, 2004) . Similarly, academic performance is associated positively with students' orientation of performance-approach goals (Church et al., 2001; Durik, Lovejoy, & Johnson, 2009; Senko & Miles, 2008; Wolters, 2004) , and negatively with performance-avoidance goals (Durik et al., 2009; Elliot et al., 1999) .
Effort as a Study Strategy
Effort expenditure, although not as extensive as achievement goals in research development, has also been acknowledged to feature prominently in students' learning in achievement contexts (Cole, Bergin, & Whittaker, 2008; Dupeyrat & Mariné, 2005; Elliot et al., 1999; Fenollar et al., 2007; Simons et al., 2004) . Effort refers to the overall amount of effort expended in the process of studying (Zimmerman & Risemberg, 1997) . Whilst not necessarily making a direct influence on students' academic achievement, effort has been found to relate positively with other cognitive-motivational constructs -for example, interest and importance (Cole et al., 2008) , class size (Fenollar et al., 2007) , competence beliefs (Chouinard et al., 2007) , and mastery goal (Chouinard et al., 2007; Dupeyrat & Mariné, 2005; Phan, 2009a; Simons et al., 2004) and performance-approach goal (Chouinard et al., 2007; Fenollar et al., 2007; Phan, 2009a) orientations.
Examination of Prior Achievement, Effort, and Achievement Goals
Drawing from the empirical literature, we decided to advance the study of effort and achievement goal orientations by incorporating these two theoretical orientations within one longitudinal model for examination. Uniquely characteristic, we hypothesized a number of structural paths: (i) Prior academic achievement at Time 1 (T 1 ) impacting on effort at Time 2 (T 2 ), mastery and performance-approach goals at Time 3 (T 3 ) to Time 5 (T 5 ), and academic achievement at Time 6 (T 6 ).
(ii) Effort at T 2 impacting on mastery and performance-approach goals at T 3 to T 5 , and academic achievement at T 6 .
(iii) The initial states and change in mastery and performance-approach goals at T 3 to T 5 impacting on academic achievement at T 6 .
Our conceptualized model signifies three major premises: the postulation of prior academic achievement as a possible antecedent of effort and mastery and performance-approach goals; effort as a possible antecedent of mastery and performance-approach goals; and the examination of initial states and change in mastery and performance-approach goals. Prior academic achievement, as theorized by Bandura (1986 Bandura ( , 1997 , serves as a source of information for individuals to cognitively appraise their capabilities. The gauging of one's success and/or failure in a subject matter (e.g., algebraic problems involving addition) enables one to formulate and develop a sense of self-efficacy towards different courses of actions (Britner & Pajares, 2006; e.g., Lent, Lopez, & Bieschke, 1991; Pajares, Johnson, & Usher, 2007; Phan, 2011 Phan, , 2012 . Consequently, we query whether this established theoretical tenet could extend to both effort and achievement goal orientations? Does success in a calculus test, say, influence a student to expend more effort in his/her subsequent learning? Similarly, does a pattern in repeated successes inform and motivate students to orientate towards a mastery or performance-approach goal orientation? We contend that achievements via means of competitions and social comparison (e.g., weekly quiz in calculus) may, for instance, compel students to orientate towards a performance-approach goal orientation. information about the initial states and change in achievement goals is prudent. As we alluded previously, there is empirical evidence to indicate that students' cognitive (e.g., achievement goal orientations, study processing strategies) and non-cognitive (e.g., personal self-efficacy) processes change over the course of time (Bong, 2002; Caprara et al., 2008; Phan, 2010a Phan, , 2011 . Consequently, in the context of learning university mathematic, we pose a number of important questions -for example: Does a student's mastery and/or performance-approach goal orientation change over the course of time, based on the influence of prior academic experience?; Does the change in a mastery goal orientation relate to a change in a performance-approach goal? Does effort expenditure influence the initial state of a mastery or performance-approach goal orientation? These questions are prudent, emphasizing in particular the complexities in cognitive processes in a higher education context. Furthermore, the posing of these questions accentuates the paucity of evidence of existing achievement goals models and their explanations of students' learning and behaviors.
In totality, the present study signifies an important paradigm shift in the way we view effort and achievement goal orientations in classroom learning. Differing from previous research studies, our conceptualization illustrates a developmental approach that emphasizes an ongoing system of change. From a methodological point of view, this examination may provide relevant information that could serve to strengthen the conjunctive use of longitudinal data with LGM procedures (Bollen & Curran, 2006; Duncan et al., 1999; Hancock & Lawrence, 2006) . We contend that findings from our research investigation could serve to contribute and clarify the formation of mastery and performance-approach goals, as well as the trajectories that students may take during their university studies. Figure 1 . Multivariate growth curve model of prior academic experience, effort, mastery goals and performance-approach goals, and academic achievement
Method
Participants in this study were 234 first-year university students (97 females, 137 males) from a local university in the Asia-Pacific region. The ethnic compositions of the students included, for example, Indo-Fijians, Fijians, and other ethnic groups from small Pacific Island States. The medium of instruction of the university is English and, consequently, the inventories used in this investigation were administered in English. The administration of the questionnaires and the collection of data were as follows: T 1 -prior academic results for mathematics were collected in mid-December, when participants were in first-year; T 2 -effort measured in the second week of the second year, late-January; mastery and performance-approach goals measured at the end of April for T 3 , at the end of July for T 4 , and the beginning of November for T 5 ; and end-of-year results for second-year mathematics in early December for T 6 . We reasoned that the time span specified in this case would provide opportunities for participants to reflect and to adopt appropriate achievement goals in their learning. Methodologically and theoretically, the period between effort at T 2 and the initial states of mastery and performance-approach goals at T 3 is significant in verifying the possible temporally displaced effect of effort. Likewise, the specification of prior academic achievement at T 1 and final academic achievement at T 6 is deliberately set in order to ascertain and validate possible temporally displaced effects of prior academic achievement and mastery and performance-approach goals.
Instruments
The items administered were primarily drawn from existing self-report inventories that have been used successfully in previous research studies. Two major inventories were used: achievement goal orientations (Midgley et al., 1998) , and effort expenditure (Chouinard et al., 2007; Elliot et al., 1999) .
Achievement goals. The items for mastery (6 items) and performance-approach (6 items) reported in the Midgley, et al. (1998) article. Sample items included, for example: "An important reason I do my work in mathematic is because I enjoy it" (mastery scale); and "Doing better than other students in this mathematic is important to me" (performance-approach scale). Participants completed the two scales by indicating their agreement with each of the 10 items on a seven-point scale ranging from 1 ("strongly disagree") to 7 ("strongly agree"). We modified a few wordings to suit the context of university studies in mathematic. Cronbach's alpha values for the mastery goal subscale for the three occasions were .86 (T 3 ), .84 (T 4 ), and .95 (T 5 ); Cronbach's alpha values for the performance-approach goal subscale were .86 (T 3 ), .89 (T 4 ), and .90 (T 5 ). The test-retest reliability coefficients for the performance-approach subscale were .34 (T 3 -T 4 ) and .15 (T 4 -T 5 ), and for the mastery subscale, .74 (T 3 -T 4 ) and .56 (T 4 -T 5 ).
Effort. Effort was assessed using five items taken from Chouinard, et al.'s (2007) and Elliot et al.'s (1999) studies. Similar to the achievement goals subscales, we made a few minor changes to the wordings so that the five items. Participants completed the scale by indicating their agreement on a seven-point Likert scale ranging from 1 ("strongly disagree") to 7 ("strongly agree"). The items include, for example, "I worked very hard to prepare for mathematic exams", "I put a lot of effort into preparing for mathematic exams", and "I work hard in mathematic". Cronbach's alpha value for this scale administered at T 2 was .86.
Mathematic achievement. Academic achievement in mathematic was measured using two indexes for the unit, Mat200, studied in semester 2 of the second year: participant's continuing course work marks for mathematic (50%) and their final mathematic exam results. Similar to mathematic achievement, prior academic in mathematic was measured using course work (50%) and final exam (50%) components of the unit Mat100, studied in semester 2 of the first year.
Procedure
Instruments were administered in tutorial classes with the assistance of a research assistant. Participation by the students was voluntary and no remuneration was provided. Students were instructed to write down their names for the purpose of collecting their overall performance marks in mathematic. Students were assured of anonymity, and it was explained why their overall performance marks were needed. Attempts were also made to ensure that any participant missing from a session at a particular time point could complete the questionnaires at an alternative time.
Results
Our multivariate growth curve model was tested with LISREL 8.8.
LGM is advantageous as it enables the study and testing of possible growth in repeated measures over time. Theoretically, as a point of examination, Figure 1 shows a structural representation of intercept and slope factors of mastery and performance-approach goals. χ 2 difference test for model comparison between the two models. As for the regression factor loadings, we specified structural paths from prior academic achievement and effort to the intercept and slope factors of mastery and performance-approach goals. Likewise, for the relations between the intercept and slope factors of achievement goals, we regressed the following paths: (i) the intercept factor of mastery goals associating with the intercept factor of performance-approach goals, (ii) the slope factor of mastery goals associating with the slope factor of performance-approach goals, and (iii) the intercept and slope factors of mastery and performance-approach goals on academic achievement in mathematics.
A number of goodness-of-fit index values are provided by LISREL include, for example, the Chi-square statistic, the Steiger-Lind root mean square error of approximation (Steiger, 1990) with its 90% confidence interval, the Bentler comparative fit index (Bentler, 1990) , and the Non-normed fit index (Bentler & Bonett, 1980) . Conventionally, models with CFI and NNFI values over .90 and RMSEA values below .06 are normally considered as being acceptable in fit (Byrne, 1998; Kline, 2011; Schumacker & Lomax, 2004) .
Multivariate growth curve analysis. Means and standard deviations for prior academic achievement at T 1 , effort at T 2, mastery and performance-approach goals at T 3 to T 5 , and mathematic results at T 6 are presented in Table 1 . In our preliminary analyses, we noted that the kurtosis values for the measured indicators ranged from -.14 to .98, and the skewness values ranged from -.45 to .82; these values indicate a normal distribution of the data (Kline, 2011) . Our initial analysis of the no-growth model (Model M 0 ) showed an average model fit ( 2 (66) = 173.01, CFI = .86, NNFI = .85, RMSEA = .10). For the linear-growth model, we performed two models: Model M 1A, where the intercept factors between mastery and performance-approach goals, and the slope factors between mastery and performance-approach goals were not specified; the goodness-of-fit index values showed an adequate model fit (χ 2 (63) = 149.18, CFI = .92, NNFI = .89, RMSEA = .08). Model M 1B is identical to Model M 1A with the exception of specified associations for the intercept and slope factors between mastery and performance-approach goals; this model showed an excellent fit ( 2 (61) = 123.35, CFI = .94, NNFI = .91, RMSEA = .07). The  2 difference tests (Bollen, 1989; Byrne, 1998) Table 2 and direct and indirect effects from Table 3 indicated four statistically significant structural paths: the effects of effort on the intercept factor of mastery goals ( = .32, SE = .09, p < .001) and academic achievement in mathematics ( = .31, SE = .07, p < .001); and the effects of prior academic achievement on the intercept factor of performance-approach goals ( = .16, SE = .09, p < .05) and academic achievement in mathematics ( = .11, SE = .04, p < .01). For a mastery goal orientation, the variance of intercept (σ 2 = 1.23, SE = .47, p < .01) was significant whereas the variance of slope (σ 2 = .23, SE = .23, ns) was not, thus suggesting that there was meaningful individual variability around the group average but not in the change over time. The intercept mean was significantly different from zero (M = 5.33, p < .001) and the slope mean was negative and significantly different from zero (M = -.02, p < .001), indicating that students' mastery goal orientation decreased over time. Mastery slope  Performance-approach slope .14 * .06 2.27 Note. * p < .05, ** p < .01, *** p < .001. 
Examination of parameter estimates from

Discussion
This research investigation, differing from previous studies, characteristically emphasized the initial states and growth of mastery and performance-approach goals in learning. Specifically, our hypothesized structural paths acknowledged the possible formation of these two goal types via prior academic achievement and effort expenditure. In general, the evidence obtained provides moderate, but yet important contribution for the study of achievement goals. 
Formation of Achievement Goals
Drawing from social cognitive theory (Bandura, 1986 (Bandura, , 1997 , we posed one major question: how do students form their and develop their goal orientations towards learning? Existing research studies in cognition and motivation have reported evidence attesting to the contributions of self-efficacy (Fenollar et al., 2007; Liem et al., 2008; Phan, 2010b) and prior academic achievement (Phan, 2010a ) on mastery and performance-approach goals. Our findings, similarly, indicate that both effort and prior academic achievement influence mastery and performance-approach goal orientations, respectively. Expending effort in learning (e.g., "I need to spend more time and study harder") is pivotal for students who wish to pursue and align to individual growth and mastery of skills. This analogous association is important and raises questions for continuing research -for example: Do effort and mastery goals parallel each other over time? Does the increase or decrease in effort also influence the change in mastery goals? Are there external correlates that may account and explain the interrelations between effort and mastery goals?
A performance-approach goal orientation in this study, in contrast, was influenced by prior academic achievement in mathematic. Previous learning experiences, based on performances and competitions (e.g., "I'm doing very well this semester; I've been coming first and second in this unit"), permeate a preference towards objectives and goals that accentuate the importance of distinctions and normative evaluation. In this analysis, a student's prior academic success, graded normatively, is more than likely to strengthen his/her personal resolve and egoistically feeling for further needs to achieve (e.g., "I need to do well in this test"). In contrast, prior failure in mathematic weakens a student's resolve and motive for learning, especially if normative evaluation and social comparison are made.
The findings and discussion offered in this section provide a premise for consideration into applied teaching practice and continuing research development. Given the significance in relations between effort and mastery goal orientations, and between prior academic achievement and performance-approach goal orientations, it is prudent for educators to deliberate and structure pedagogical strategies that could strengthen these emphases. Reflecting on personal success or failure in achievements and accomplishments may help in the articulation of motives for learning, as well as strengthen one's resolve to persist even in the face of obstacles. What is needed, perhaps, is a structuring of assessment tasks that are based predominantly on mastery criteria, rather than social comparison per se. We feel that accomplishments via means of personal criteria (e.g., "Can I complete this task?") are more effective in facilitating students to develop a thinking that reflects personal growth and improvement in competence. In a similar vein, the use of appropriate self-regulatory strategies (e.g., time management) (Schunk & Zimmerman, 1998; Zimmerman, 2002; Zimmerman & Risemberg, 1997; Zimmerman & Schunk, 2001 ) may also facilitate students' effort expenditure towards effective learning outcomes. In contrast, however, a belief in meaningful and mastery learning may weaken, given its lesser emphasis and priority.
Trajectories of Mastery and Performance-approach Goals
Our multivariate growth curve analyses indicated contrasting changes for both mastery and performance-approach goals: a small decline in mastery goals and an increase in performance-approach goals over the three occasions. This disparity between the two goal types is significant, and reflects, in our view, the reality of university learning. The need to compete and excel academically for future career prospects may compel students' thinking, personal beliefs, and motives towards achievement and performance-based criteriafor example, "I need to do well in my studies in order to get a good job later on". In a similar vein, the thinking that good job prospects depend, in part, on competitions may also consequently give rise to alignment in social comparison and normative evaluation.
Statistically significant correlations between the slope factors of mastery and performance-approach goals (r = .33), and between the intercept factors of mastery and performance-approach goals (r = .42) were also observed. This finding emphasizes, in particular, the intricate associations between the different types of achievement goals. It is interesting to note from the onset of learning that students reported higher scores for mastery goals than performance-approach goals but, over the course of time, there was a decline in the former and an increase in the latter.
Theoretically, our findings have contributed to the understanding that achievement goals, in general, are not static, but rather amend to change based on learning contexts and other extraneous factors. Having said this, we also note that prior achievement and effort did not influence changes in mastery and performance-approach goal orientations. The R 2 values for the slope factors of mastery and performance-approach goals were relatively small (i.e., 1.5% and .80%, respectively), suggesting a number of unknowns that could also account for these variances. Previous literature has suggested, for example, that the classroom environment could play a major role www.ccsenet.org/jedp Journal of Educational and Developmental Psychology Vol. 2, No. 2; in making certain goals salient for classroom learning (e.g., Ames, 1992; Anderman & Midgley, 1997; Urdan, Kneisel, & Mason, 1999) . Instructional policies and practices, accentuating specific assessment tasks (e.g., periodic quizzes for a unit) may, for instance, encourage and enhance a performance-approach goal structure (Urdan, 2004) . Similarly the use of self-reflection assessments (e.g., collective portfolios) may, in contrast, cultivate a mastery goal approach. Future research could, consequentially, advance our focus by exploring the possible effects of other external factors.
Prior Academic Achievement, Effort, and Achievement Goals and Academic Learning
Our multivariate growth curve analyses also yielded two major findings: the effect of prior academic achievement and effort on mathematic achievement. In contrast, however, we noted a lack in associations between the initial states and change in mastery and performance-approach goals and mathematic achievement. Previous research studies have, though, reported non-statistical significance for both mastery goal (Senko & Miles, 2008; Sins, van Joolingen, Savelsbergh, & van Hout-Wolters, 2008 ) and performance-approach goal (Dupeyrat & Mariné, 2005; Fenollar et al., 2007; Liem et al., 2008) orientations. We offer two possible explanations for this absence in associations. First, both mastery and performance-approach goals could have influenced mathematic achievement, indirectly, via other cognitive processes such as effort (Elliot et al., 1999; Fenollar et al., 2007) , persistence (Elliot et al., 1999) , and study processing strategies (Fenollar et al., 2007; Phan, 2010b; Simons et al., 2004) . Second, the constructive misalignment in learning objectives, teaching and, consequently, assessment outcomes (Biggs, 1999; Biggs & Tang, 2007) may also account and explain non-statistical significant relations between achievement goals and achievement learning outcomes. This emphasis on constructive alignment has researched in other areas, such as student approaches to learning and reflective thinking (Phan, 2008) . A student who wishes to pursue individual growth and personal accomplishments, reflecting mastery and deep learning, may come to the realization that periodic academic results for quizzes, say, do not necessarily coincide with his/her learning objectives, desires, and/or ambitions.
Conclusion
The research study reported in this article has contributed, theoretically and methodologically, to the study of students' learning. Differing from previous research, we amalgamated two major theoretical orientations and independent strands of inquiries, achievement goal orientations and effort, in our conceptual model for examination. Evidence ascertained from our growth curve analyses yielded three major emphases: (i) identification of effort and prior academic achievement as antecedents of initial states of mastery and performance-approach goals, respectively; (ii) the tracing of developmental trajectories of mastery and performance-approach goals over time; and (iii) the associations between the initial states of mastery and performance-approach goals, and between the changes in both achievement goals over time.
Overall, based on our findings, there is credence to contend that continuing advancement into the conceptualization and research development of achievement goal orientations is therefore needed. Evidence ascertained from our research investigation illustrates, in particular, the complexities of students' learning in higher education contexts. Longitudinal examination has captured the intricacy of internal cognitive processes, notably effort expenditure and achievement goal orientations, over the course of undergraduate studies. Educators and researchers could, drawing from this emphasis, extend the research foci made in this study, and explore students' trajectories using other methodological approaches.
Despite the empirical and theoretical contributions that we have made, there are a number of caveats that require continuing examination and research development. Firstly, from a methodological perspective, we need to consider the embracing and use of alternative, non-quantitative techniques in our examination of students' achievement goal orientations (e.g., mastery versus performance-approach). Statistical testing of data, using complex causal modeling procedures, say, may limit us from making theoretical inference about the underlying process of how effort expenditure account and explain for the preference of mastery and/or performance-approach goals. Qualitative examination, involving the use of in situ observations or open-ended surveys may elicit more in-depth information pertaining to the intricacy of internal cognitive processes of effective learning (e.g., effort expenditure). The recent work of Phan (2012-In press) , for example, has yielded some important qualitative evidence, attesting to the various facets and facets that explain different achievement goal orientations.
Secondly, similar to our first point of noting for research development, advanced emphasis may also entail a comparative analysis of students' cognitive processes and learning in different socio-cultural settings. This avenue of inquiry has emerged recently, with reported evidence Phan & Deo, 2008; Walker, Pressick-Kilborn, Arnold, & Sainsbury, 2004 ) that emphasize the contextualized nature of motivational beliefs www.ccsenet.org/jedp
Journal of Educational and Developmental Psychology Vol. 2, No. 2; and learning. We contend that sophisticated statistical procedures, such as hierarchical linear modeling (HLM) (Little, 2000; MacCallum, Kim, Malarkey, & Kiecolt-Glaser, 1997; Raudenbush & Bryk, 2001; Skrondal & Rabe-Hesketh, 2004 ) may shed complimentary and/or extended findings into relationships between achievement goals and students' academic learning. University learning and the social context at large are complex and require, in particular, multi-level analyses that could discern disparate levels of educational and social influences. One possible research focus that could be made, for instance, entails the tracing of impact of the university schooling system, and how students situate within the hierarchical structures that include the family, tutorial classroom, university and country. As an example, students within a particular tutorial class or workshop may share similar cultural values, family background, socioeconomical status and/or educational preparation. These students may also share a collective sense of experience of being in a classroom milieu that differs from another classroom environment. This complexity and hierarchical structuring may, in turn, impact on the growth and trajectories of group level variables (e.g., classroom milieu) and individualized cognitive-motivational processes (e.g., effort expenditure).
Thirdly, apart from examination of initial states and rates of growth, researchers could also explore the reciprocal causal relations between effort expenditure, achievement goals, and academic achievement. Our data collection and hypotheses were limited, enabling a unidirectional approach in statistical testing between the variables (e.g., effort expenditure  a mastery goal orientation). We concur that the notion of reciprocality, similar to the study of self-concept (Helmke & van Aken, 1995; Marsh & Craven, 2006; Marsh & Yeung, 1997; Skaalvik & Rankin, 1998) , may extend to the dynamic interrelations between effort expenditure and achievement goals. Data collected at multiple time points and analyzed within the framework of SEM may provide empirical insight into the cognitive processes of learning -for example, a student adopting a mastery goal orientation may, consequently, develop deep meaningful self-regulated strategies for effective learning (e.g., managing appropriate time and effort expenditure). We also note that the inclusion of constructs in our examination and analyses was simplistic, and that other achievement-related constructs could be tested. Researchers could, for example, consider the 2  2 achievement goals theoretical model (Elliot, 1999; Elliot & McGregor, 2001 ) within the framework of sociocultural influences (e.g., the impact of the home environment) and non-cognitive processes (e.g., personal self-efficacy). 
